Stabilizing effect of tyrosine trimers on pDNA and siRNA polyplexes.
Nine sequence-defined, polycationic oligomers were synthesized containing motifs of three consecutive tyrosines (Y3) as stabilizing components for pDNA and siRNA polyplex assembly. For pDNA, a combination of terminal oligotyrosines and cysteines was necessary and sufficient for stable polyplex formation. Stable siRNA binding required a combination of terminal cysteines and oligotyrosines, as well as a central hydrophobic modification (oligotyrosines or fatty acids). The phenolic group within the aromatic amino acids of Y3 containing oligomers further increased the endosomal buffer capacity. As a result, the new class of oligotyrosine containing oligomers was efficient in pDNA and siRNA transfection, in most cases superior to a previously established cysteine-containing, dioleic acid modified oligomer without the Y3 motif. Additionally, increased serum stability of the new oligomers with terminal Y3 motifs was demonstrated by gel shift and fluorescence correlations spectroscopy (FCS). In vivo stability and biodistribution was monitored by intravenous administration of chemically stabilized Cy7 siRNA either as free form, or complexed with the nine Y3 containing oligomers or control oligomers. Oligomer 332, with the overall most beneficial in vitro and in vivo characteristics, was applied in RAN siRNA polyplexes for intratumoral treatment of neuroblastoma-bearing mice. This resulted in significantly reduced tumor growth compared to animal treated with control siRNA polyplexes.